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 Spin waves: oscillations in the relative 

orientations of spins on a lattice with continuous 

symmetry 

 Quantized collective excitations : Magnons  

 

 

 

Wave vector dependence of the linewidth in disordered ferromagnets, till now… 
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Spin wave intrinsic linewidth : Measures the broadening of the magnetic excitations  



Theoretical approach and model 
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The Heisenberg model and the Self-Consistent Local Random 

Phase Approximation (SC-LRPA) 
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 Nimp  localized spins randomly distributed on a lattice 

of N sites   ( concentration x = Nimp / N ) 

 pi  = 1, if the site is occupied otherwise 0 

 Si ’s here are classical spins (can be quantum too) 

SC-LRPA: A finite temperature Green’s functions based 

approach, allows to calculate the magnetic properties of 

diluted/disordered systems 
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 G. Bouzerar et.  al.  EPL 2005; PRB 2005 

 K. Sato et. al. Rev. Mod. Phys. 2010 
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Exchange  interactions 
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short intermediate extended 
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Schematic of the SC-LRPA method 

Local magnetization from  
Callen-like expression  

Local effective magnon  

occupation number 
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Dynamical Spectral Function 
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A(q,w) as a function of  magnon energy in the (1 0 0) direction  
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Moments associated with 

the spectral function 

Spin-stiffness 
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Effective linewidth from the second moment 

 Second moment leads to incorrect linewidth behavior 
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Real linewidth from the spectral function 

~ q5 

 In agreement with the theories of  Singh, Mano and Christou 
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Real linewidth for different  dilutions  

 q5 behavior is persistent for a broad concentration range 



Conclusion 
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 Disorder leads to strong asymmetry in the magnon excitations. 

 Moments are inappropriate to evaluate the real linewidth and spin 

stiffness. 

 Magnon linewidth varies as q5, but only for sufficiently small 

    q-values! 



Thank You… 
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More… 
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SC-LRPA Curie temperature 
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 Semi-analytical expression for the Curie temperature, generalization of the RPA  to 

disordered ferromagnetic systems 

 Fi ’s contain all multiple scattering effects, and calculated self-consistently for each 

configuration of disorder 

 Mermin-Wagner and Goldstone theorems fulfilled, unlike the mean-field approximation 

 G. Bouzerar et.  al.  EPL 2005; PRB 2005 

 K. Sato et. al. Rev. Mod. Phys. 2010 
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Mean field Curie temperature : 
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The SC-LRPA method 


